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Abstract 
The learning difficulties faced by down syndrome children are always related to the limitations of their short term 
memory, scare to face failure, weak cognitive ability and metacognitive skill. These lead to difficulties to read and 
fail to focus in the learning sessions. The scaffolding strategy can be used to overcome these problems in order to 
assist the learning process of the down syndrome children.  Therefore, this paper discusses the development of the 
scaffolding models and the incorporated of the models into the early reading activities of Bahasa Melayu for the 
multimedia courseware known as MEL-SindD. 
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1. Introduction. 
The down syndrome children learn to use the same learning strategy as the normal children but, their 
learning stages develop more slowly (Wishart 2001). The interaction through the use of language 
reinforcement in the activities applied at school, home and with the community is a method that can be 
used by the down syndrome children to recognize their surrounding. Down syndrome children have weak 
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mental ability and have difficulty in pronouncing and understanding in the reading process. Nevertheless, 
they are still able to read (Bayliss 2000), even though the reading is in the early stage and they can only 
master words that are frequently uttered. 
1.1. The Learning Characteristics of the Down Syndrome Children. 
The learning process of the down syndrome children is always related to the various problems that 
they face (Oelwein 1995; Thomas 1996).  The problem of the weak auditory can lead to the difficulty to 
read, lack of experience, fail to focus on the learning process and weaken the memory. Nevertheless, the 
limitation in the learning ability and difficulty to learn are the main characteristics that have to be given 
priority.  
Several problems in the learning process faced by the down syndrome children are pointed out by 
Oelwein (1995) and Thomas (1996): 
(i) Memory. 
The visual memory of the downs syndrome children is better than the auditory memory in storing the 
short term information in accordance (Alton 2001). According to Buckley (2000), this situation occurs 
due to the slow development of the short term memory that brings to weak verbal skill. This problem then 
affects  the language learning and the ability to process the words uttered by the down syndrome children.   
Most of the down syndrome children are categorized as visual learners. As visual learners, they tend to 
go through the reading activities by using the right brain  rather than the  left brain which is the opposite 
from the normal children (eReadingPro 2008). On the other hand, the normal children possess better 
auditory memory rather than visual. This means they can master the language learning as compared  to 
down syndrome children. This explains why down syndrome children can remember and understand what 
is being learnt better if it is represented in pictures forms (Rosemas Edayu 2007). Down syndrome 
children are also weak  to process the auditory skill and have weak auditory memory. Besides, in order to 
remember and match one letter with the sound and later forming one word is something that is difficult 
and challenging for these children. Therefore, in order to balance this limitation, the teaching has to start 
by using visual stimuli through pictures that represent the words.  This will facilitate the students to move 
to the next stage that is remembering  words with the suitable sounds then trying to form the words.  The 
eReadingPro (2008) claims that most children  that are categorised as visual learners will be left behind in 
their studies if phonetic decoding method becomes the main method to teach reading. 
According to Conners (2001), the down syndrome children are weak in the tasks that involve memory. 
This is due to their weak memory strategy. The use of the scaffolding strategy in  doing rehearsal and 
dividing things according to categories can help to maintain the information to stay longer in the short 
term memory.  Nevertheless, the down syndrome children have problem to remember what they have 
learnt. They learn without dividing items according to the categories and unable to distinguish and 
differentiate information that is needed (Laws et al. 1995). This leads to weak performance in their 
studies.  The scaffolding strategy through repetition and exercises have to be used to strengthen the long 
term memory. Hence, the previous lessons can be recalled and stored in the memory as experience.  
(ii) Fear  to Face Failure. 
There is a possibility of failure for down syndrome children to learn a new skill and to do tasks that are 
difficult from their ability (Wishart 1993) compare to the normal children. They also have lack of 
confidence and fear to make a decision (Wehmeyer 1991).  According to Wishart (1998), down syndrome  
children will use avoidance strategy when they face the risks of failing or when they fail to complete any 
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task given.  Completing difficult task and preparing things that need them to adapt to a new situation can 
help to build the courage and  self confidence. 
(iii) Learning Skill. 
The weak cognitive ability makes the down syndrome children left behind in various aspects 
especially in their studies compare to their normal friends.  The effects of this shortcoming  are the DS 
children will take a longer time to complete each task given even though the task is easy, can be fulfilled 
well and quick. The low cognitive ability also becomes a barrier for them to complete each task in all 
aspects in a normal  time phase. Nevertheless, sometimes the DS children have similar ability with the 
normal children  but the actions that they take differs from the normal children and not as expected 
(Thomas 1996; Oelwein 1995).  
(iv) Metacognitive Skill. 
Individual that faces similar learning difficulty as DS children have less metacognitive skill (Boudah 
and Weiss 2002). Metacognitive is a thinking awareness that supervises the thought (Boudah and Weiss 
2002). According to Boudah and Weiss (2002),  from a few studies, DS children do not know the  
effective cognitive strategy to gain, process, store and show understanding about certain information.  
Therefore, metacognitive can be related to skill to use the thinking skill in a good way to the activities  
that involve language and other learning process.  The DS children cannot solve the problem effectively 
as they do not build the necessary strategy (Thomas 1996). This is due to limitation in metacognitive skill 
whereby they fail to think and make an effective decision.  
1.2. The Implication of Down Syndrome Children Learning Environment. 
The weak memory and the tendency to forget what is learnt easily give big impact to DS children in 
their studies.  This means in order to solve this situation a few series of scaffolding through exercises, 
demonstration, repetition and combining the usage of picture or graphic, voice and animation are needed 
in the teaching process to assist them.   
The scaffolding concept that reinforces the errorless learning is also used to overcome the fear of 
failure faced by the DS children.  The errorless learning prepares a study environment base on repetition 
in the activity or exercise by ignoring the wrong answers given by them.  If a wrong answer is given, the 
system will ignore the answer.  If  a correct answer is given, the system will  give compliments and 
motivate the student to continue focusing on the learning session. The children will be given the chance to 
repeat the exercises until he is able to give the correct answer. 
The reinforcement of the scaffolding strategy through graphic, animation and suitable audio is applied 
in the MEL-SindD courseware due to their weak cognitive ability, easy to lose focus in the studies and 
having a problem in metacognitive skill. This strategy also creates a motivational learning environment 
and to attract their attention which is not boring.  The use of graphic also acts as visual sign for the DS 
children to understand each word easily.  Besides, the continuous complimentary and motivational praises 
by the use of multimedia elements  also act as reinforcement and can help to develop positive feeling  to 
the students. 
2. Scaffolding in Teaching and Learning. 
Based on cognitive theory, the information processing occurs in the short term memory (Bruning et al.  
2004).  Cowan (2005),  claims that the short term memory has limitations and down syndrome children 
also have a similar problem with their short term memory. They have low ability in dividing the 
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information received by their memory.  For instance, learning to read is a task that burdens their memory.  
In order to overcome this shortcoming, scaffolding is needed to ease the burden of the short term memory 
capacity (Kirschner et al. 2006). 
Scaffolding application in the teaching and learning process can assist the down syndrome children to 
build their confidence (Pahl 2002).  They also need additional support and motivation to carry out tasks 
that they are unfamiliar with.  The scaffolding metaphor that is instilled in the multimedia courseware can 
help them by giving support and assistance through the designed functions (Nor Hasbiah 2007). Barry & 
Pitt (2006) claims that the scaffolding metaphor that is instilled in the multimedia courseware can assist 
students with different background, learning styles and skills.  The assistance or support given through the 
system will be slowly reduced until the students no longer need the support (Jackson et al. 2005). 
Nowadays, computer assisted learning has become a need in schools.  This makes efforts to integrate 
scaffolding in the teaching and learning environment increase (Guzdial 1998). Guzdial (1998) believes 
there are a few types of scaffolding base on multimedia courseware: 
(i) Communicating :  The formation of performance and demonstration of each skill following 
the contexts through the system. 
(ii) Coaching :  Students receive support or assistance to enhance their achievement in 
completing each task step by step through the system. 
(iii) Eliciting articulation:  Students use multimedia courseware to gain a thorough understanding 
of what is learnt.  The level of understanding determines the number of assistance or support 
that should be given to the students. 
Jackson et al. in Bushro (2008) has explained three types of scaffolding used in the multimedia 
courseware that include: 
(i) Supporting scaffolding:  scaffolding in support form like advice or coach when the task is 
completed.  For example, the next step that students should take.  Once the scaffolding is 
slowly reduced, students will understand the rules of the concept that is supported by the 
same tasks. 
(ii) Reflective scaffolding:  support to think such as making prediction or evaluation. 
(iii) Intrinsic scaffolding:  the internal scaffolding will lessen the difficulty of each task (difficult 
task becomes easy),  and attract students’ attention. Once the support is slowly reduced, the 
tasks will change, but students will still manage to do simple tasks to the more complex ones. 
According to Winnips (2001), there are two scaffolding application concepts in the electronic learning 
environment like multimedia: 
(i) The aim of the support or assistance given through multimedia courseware is students will be 
independent in completing the task at the end of the learning session. The support or 
assistance exists in a form of modeling, providing hints and asking to lead questions. 
(ii) The support which will gradually fade is used once the students have shown skill in 
completing the given task and when they do not need any more assistance  (Jackson et al. 
2005). 
The use of scaffolding is seen as providing benefits to students with learning difficulties if it gives 
impacts as listed below  (Nor Hasbiah 2007): 
(i) The reduction to the number of instruction needed in achieving the learning objectives. 
(ii) The reduction to the number of errors made by the students in the learning process. 
(iii) The reduction to negative feeling and frustration related to learning difficulties. 
Beale (2005) has done a research on the integration of scaffolding in a courseware assisted by 
computer. His study instills six scaffolding principles as an instructional design (ID) concept as a strategy 
to teach reading skill for students with a learning difficulty.  The scaffolding concepts include: to reduce 
errors, maximize motivation and prepare prompt responses, instill errorless learning approach, consider 
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the cognitive load, give attention to information preparation, and take consideration on teaching and 
models.  According to (2005) and Quintana & Fishman (2006), the scaffolding strategy discussed can be 
a beneficial model to design multimedia courseware. 
This paper will discuss the three scaffolding models instilled in the MEL-SindD multimedia 
courseware modules in order to help students to interact with the system and explore the modules.  The 
scaffolding models are to explore the courseware module (MSMkMP), a model to hear and read story 
(MSDBC) and a sub module to explore the mind (MSsmJM). 
3. Scaffolding Model in MEL-SindD. 
Based on the scaffolding concept, three scaffolding models are designed to give support to down 
syndrome student in using the courseware.  The models include: 
(i) Scaffolding model to explore the courseware module (MSMkMP). 
(ii) Scaffolding model to hear and read stories (MSDBC). 
(iii) Scaffolding model using sub modules to explore the minds (MSsmJM). 
3.1. The Scaffolding Model to Explore the Courseware Module (MSMkMP). 
The model from Figure 3.1  includes three elements which are screen, scaffolding strategy and action.  
The screen is a model that consists of three introduction screens in the courseware. Whereas the 
scaffolding strategy is a form of support and assistance from the system for users to complete navigation 
tasks. The scaffolding will slowly be reduced once the down syndrome students understand the navigation 
procedure.  The action element refers to the next steps given by the system base on students’ responses. 
Figure 3.1 Scaffolding Model: Explore the Courseware Module (MSMkMP). 
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Scaffolding StrategyScreen
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3.2. The Scaffolding Model to Listen and Read Stories (MSDBC). 
The model includes four elements as can be seen in Figure 3.2 which are module, scaffolding strategy, 
guidelines and action.  The module in this model refers to the ‘listening to stories’ and ‘reading together’ 
modules, the scaffolding strategy refers to a form of support and assistance from the system for the down 
syndrome students to do the tasks while listening and reading the stories with the system.  Whereas 
guideline is the assistance given by the system when the down syndrome students press the button or 
words while listening or reading with the system.  On the other hand, the action element refers to next 
support given by the system base on students’ responses. 
Figure 3.2 Scaffolding Model: Listen and Read Stories (MSDBC). 
3.3. Scaffolding Model of the Sub Module to Explore the Mind (MSsmJM). 
This model consists of three elements as can be seen in Figure 3.3 which are the sub module, 
scaffolding strategy and action.  The sub module in this model refers to three sub modules of exploring 
the mind: finding the hidden words, matching the pictures with words and word puzzle. On the other 
hand, the scaffolding strategy is incorporate the errorless approach in a form of support and assistance 
from the system for the down syndrome students to perform reading activities. Whereas the action 
element refers to the next support given by the system based on students’ responses. 
Figure 3.3: Scaffolding Model: Sub Module to Explore the Mind (MSsmJM). 
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4. Discussion and Conclusion. 
For this study the scaffolding concept is reinforced in the MEL-SindD courseware to assist the 
students to interact with the system and explore the courseware modules.  For instance,  in the first screen 
there is an information in a form of audio that needs the student to type his name. After a few seconds 
there will be a hand pointing icon that points to the box that requires the student to type his name.  Then 
after the student has used the courseware for a few times, the hand pointing icon will fade as the student 
has known when he should type his name. The typing task is done before the hand pointing icon appears.  
The scaffolding concept is also used in the Reading Together Module.  Students who do not know to 
read can click the icon "read" to listen to the voice that reads the text. Once the reading ability increases 
the tendency for the student to click the icon "read" will be gradually lesser and in the exploring the mind 
module, the scaffolding concept is given in a form of symbols and shadows.  The scaffolding concept 
applied is meant to instill supportive and reflective scaffolding characteristics into the courseware 
developed. The intrinsic scaffolding is applied through exploration buttons that appear on each screen in 
the courseware to enable the students to explore the courseware without following the sequence. The 
scaffolding concept in this study is reinforced base on the errorless learning approach suggested by Beale 
(2005). 
The development of the three scaffolding models which include Exploration to the Courseware 
Module (MSMkMP), Listening  and Story Reading (MSDBC) Modules and the Mind Exploration Sub 
Module (MSsmJM) have taken into account the learning process of the down syndrome children that have 
a problem with their short term memory.  On the other hand, scaffolding is used to help this shortcoming 
and is found effective in the teaching and learning process especially for students with a learning 
difficulty.  This study has incorporated the scaffolding concept based on opinions of (Beale 2005; 
Quintana & Fishman 2006; Nor Hasbiah 2007; Jackson et al. 2005; Winnips 2001). Usability testing on 
learnability and ease of use have been carried out in the modules that reinforce the scaffolding strategy as 
stated above. (Usability testing is not discussed in this paper).  The outcome of the study shows that the 
scaffolding models developed have successfully enhanced the down syndrome students’ confidence level. 
At the same time, they are able to participate actively in the learning process through the use of MEL-
SindD.  
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